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PURPOSE:To improve the utilization efficiency of a transmission path by transferring transmission 
compression information where transmission data is compressed when the transmission data is not 
updated. 

CONSTITUTION:When a token is received on the transmission side of a node, a CPU35 judges the 
presence or absence of the update in the block area of a scanning memory 32 corresponding to each 
node, the update information flag of the corresponding block stored in a memory 33 for data update and 
the corresponding block data in the scanning memory 32 are transferred through a transmission circuit 
31 to a transmission path 1 so as to perform multi-address transmission to each node at the time of 
update. On the other hand, the non- update information flag of the corresponding block stored in the 
memory 33 for data update and the transmission compression information of the corresponding block in 
a transmission compression information memory 34 is similarly transmitted at the time of non-update. 
Thus, the utilization efficiency of the transmission path can be improved. 
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/I 1 

Specification 

1 . Title of the invention 
Scan Transmission Method 

2 . Claims 

1. A scan transmission method, characterized by the fact 
that in a data transmission system in which several transmitters 
(hereinafter, called nodes) are connected to a common 
transmission line, memories having block areas corresponding to 
the above-mentioned several nodes are respectively installed at 
each node, and each node sequentially makes a round in a 
prescribed sequence while transmitting data of all the block 
areas to other nodes, the transmission side of the above- 
mentioned each node is equipped with a data update storage means 
that writes an update information flag showing the existence of 
update in accordance with the update sate of the data of at 
least its own block area of the above-mentioned memories, a 
compressed information storage means that stores the information 

1 Numbers in the margin indicate pagination in the foreign 
text . 
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(hereinafter, called a compressed transmission information) in 
which the data of the above-mentioned each block information are 
compressed, and an update state decision means that decides the 
update state of the data of the block areas from the contents of 
the update information flag of the above-mentioned data update 
storage means; if the data is updated, the above-mentioned 
update information flag and the data of the corresponding block 
area are transmitted; and if the date is not updated, the above- 
mentioned update information flag and the above-mentioned 
compressed transmission information of the corresponding block 
area are transmitted. 

2. A scan transmission method, characterized by the fact 
that in a data transmission system in which several nodes are 
connected to a common transmission line, memories having block 
areas corresponding to the above-mentioned several nodes are 
respectively installed at each node, and each node sequentially 
makes a round in a prescribed sequence while transmitting data 
of all the block areas to other nodes, the transmission side of 
the above-mentioned each node is equipped with a data update 
storage means that writes an update information flag showing the 
existence of update in accordance with the update sate of the 
data of at least its own block area of the above-mentioned 
memories, a compressed information storage means that stores a 
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compressed transmission information in which the data of the 
above-mentioned each block information are compressed, and an 
update state decision means that decides the update state of the 
data of the block areas from the contents of the update 
information flag of the above-mentioned data update storage 
means; and the reception side of each node is equipped with a /2 
flag decision means that decides whether or not the transmission 
data is updated from the update information flag being sent from 
the other nodes, a comparison means that compares the compressed 
transmission information being transmitted with the compressed 
reception information held at the reception side when it is 
decided from the above-mentioned update information flag that 
the data is not updated, and a retransmission request means that 
requests the retransmission of the data to the transmission side 
node when the mismatch is decided by the comparison means. 

3 . Detailed explanation of the invention 
(Purpose of the invention) 
(Industrial application field) 

The present invention pertains to a scan transmission 
method being utilized in a data transmission system such as 
monitoring control system. In particular, the present invention 
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pertains to a scan transmission method that improves the 
utilization efficiency and reliability of a transmission line* 
(Prior art) 

In a conventional data transmission system in which several 
nodes are connected to a common transmission line, a so-called 
scan transmission method in which memories with the same 
constitution blocked at a unit of a prescribed amount of data 
for each node are installed in each node, each node sequentially 
broadcast-transmits block area data being allocated to each node 
of its own memory, the block area data transmitted are received 
by other nodes, the block area corresponding to each node of the 
memories is updated, and the memory contents of all the nodes 
are set to the same by making the transmission of all the node 
make a round is used. 

Figure 5 shows the constitution of the data transmission 
system to which such a conventional scan transmission method is 
applied. In the figure, 1 is a transmission line, 11-15 are 
nodes, and 21-25 are scan memories of each node 11-15. 

Here, in a token passing method that carries out a 
transmission by making a special transmission frame called a 
token make a round between the nodes, if the node 11 receives a 
token, the contents of the memory 21 in its own node are 
transmitted to other nodes 12, etc. The other nodes 12, etc., 
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receive the data transmitted from the node 11 and write it into 
the memory in its own node. ' In this manner, when the token 
makes a round over all the nodes, the contents of the memories 
of all the nodes are matched. 

Figure 6 shows the constitution of the memories being 
respectively built in each node 11-15. In other words, data 
areas divided in accordance with each node, that is, block areas 
are installed in the memories. Then, the transmission and 
reception is carried out at a unit of these divided block areas. 
For example, during the reception of the node 12, the contents 
of the transmission data area of the node 11 transmitted from 
the node 11 are stored in said area with the same constitution 
in the node 12, that is, the transmission data area of the node 
11. 

For this reason, according to the scan transmission method, 
the memories of each node are periodically updated and make a 
round of all the nodes, so that each memory has the same 
contents. Therefore, it can be processed as if one shared 
memory exists between each node, so that the application 
processing of each node can be simplified and sped up. Also, in 
this scan transmission method, since the memory contents are 
always periodically transmitted, if the contents of the memories 
cannot be correctly received for a certain obstacle, the 
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abnormality can be rapidly detected. In addition, a one-to-one 
message transmission can also be carried out between each node, 
if necessary. In this case, the generation frequency of the 
transmission request is low, however the amount of data being 
transmitted is large. 

(Problems to be solved by the invention) 

However, in the conventional scan transmission method, 
regardless of whether or not the contents in the transmission 
data areas are updated, the contents of all the memories are 
periodically broadcast- transmitted as they are. For this 
reason, even in case the contents of the transmission data areas 
are not updated, the same data is uselessly broadcast - 
transmitted, so that the utilization efficiency of a 
transmission line is considerably lowered. 

Accordingly, as a means for raising the utilization 
efficiency of the transmission line, a method that carries out a 
broadcast transmission only when the contents of the memories 
are updated is considered. However, in this method, since the 
broadcast transmission is not carried out when the contents of/3 
the memories are not updated, whether or not the transmission 
data previously updated and sent are received without a 
transmission obstacle by the nodes at the reception side cannot 
be detected. 
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The present invention solves the above problems, and its 
purpose is to provide a scan transmission method that can 
largely raise the utilization efficiency of a transmission line. 

Also, another purpose of the present invention is to 
provide a scan transmission method that can precisely detect 
transmission obstacles. 
(Constitution of the invention) 
(Means to solve the problems) 

In order to achieve the above-mentioned purposes, first, 
the invention corresponding to Claim 1 is characterized by the 
fact that in a data transmission system in which several nodes 
are connected to a common transmission line, memories having 
block areas corresponding to the above-mentioned several nodes 
are respectively installed at each node, and each node 
sequentially makes a round in a prescribed sequence while 
transmitting data of all the block areas to other nodes, the 
transmission side of the above-mentioned each node is equipped 
with a data update storage means that writes an update 
information flag showing the existence of update in accordance 
with the update sate of the data of at least its own block area 
of the above-mentioned memories, a compressed information 
storage means that stores a compressed transmission information 
in which the data of the above-mentioned each block information 
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are compressed, and an update state decision means that decides 
the update state of the data of the block areas from the 
contents of the update information flag of the above-mentioned 
data update storage means; if the data is updated, the above- 
mentioned update information flag and the data of the 
corresponding block area are transmitted; and if the date is not 
updated, the above-mentioned update information flag and the 
above-mentioned compressed transmission information of the 
corresponding block area are transmitted. 

Next, the invention corresponding to Claim 2 is 
characterized by the fact that in the constitution of the 
invention corresponding to Claim 1, furthermore, the reception 
side of each node is equipped with a flag decision means that 
decides whether or not the transmission data is updated from the 
update information flag being sent from the other nodes, a 
comparison means that compares the compressed transmission 
information being transmitted with the compressed reception 
information held at the reception side when it is decided from 
the above-mentioned update information flag that the data is not 
updated, and a retransmission request means that requests the 
retransmission of the data to the transmission side node when 
the mismatch is decided by the comparison means, 
(Operation) 
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Therefore, since the present invention is equipped with the 
above means, the existence of data update is detected at the 
transmission side of each node, and if the data is not updated, 
the compressed transmission information is transferred, so that 
the same data is not uselessly transmitted. Thereby, the 
utilization efficiency of a transmission line is raised, and the 
transmission time can be shortened. 

Also, in the invention corresponding to Claim 2, since the 
compressed transmission information is sent from the 
transmission side, the compressed transmission information and 
the compressed reception information are compared at the 
reception side of each node, so that transmission obstacles can 
be early detected. Thereby, the transmission of the 
transmission blocks is recommended to the nodes of the 
transmission side, and the reliability can be raised, 
(Application example) 

Next, an application example of the present invention is 
explained referring to the figures. 

First, in order to raise the utilization efficiency of a 
transmission line, there is a method that carries out a 
broadcast transmission, only when there is a change in the 
contents of data. However, in this method, in case there is no 
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change in the contents of the data, since no transmission data 
is transmitted, transmission obstacles cannot be early detected. 

Therefore, the above-mentioned solution cannot be a 
fundamental improvement . 

Thus, in the transmission method of the present invention, 
considering the above restriction, the utilization efficiency of 
the transmission line is raised, transmission obstacles are 
early detected, and the reliability is raised. 

Figures 1-4 show a constitutional example of a data 
transmission system to which the scan transmission method of the 
present invention is applied. In these figures, 1 is a common 
transmission line, and several nodes are connected to it. 

Each node consists of a transmission side 3 0 for 
transmitting data and a reception side 4 0 for receiving the data 
from the transmission side 30. 

The transmission side 3 0 of each node is equipped with a /4 
transmission circuit 31 that transmits a necessary data to the 
transmission line 1, a scan memory 32 having block areas shown 
in Figure 2 corresponding to the total number of nodes being 
connected to the transmission line 1, a data update memory 33 
that writes an update information flag showing the existence of 
update of the data corresponding to each block of the above- 
mentioned scan memory 32, and a compressed transmission 
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information memory 34 that stores the compressed transmission 
information in which the data of each block area of the scan 
memory 32 are compressed as shown in Figure 2. Furthermore, a 
CPU 35 that decides the update state of each block area from the 
contents of the update information flag of the block areas of 
the above-mentioned scan memory 32 based on a prescribed program 
and transmits the update information flag and the block area 
data or compressed transmission information based on the 
decision result is installed. 

On the other hand, the reception side 4 0 of each node is 
equipped with a transmission circuit 41 that receives the data 
on the transmission line 1, a scan memory 42 having block areas 
corresponding to the total number of nodes, and a compressed 
reception information memory 43 that stores the compressed 
reception information in which the data of each block area of 
the scan memory 41 are compressed. In addition to them, a CPU 
44 is installed. The CPU 44 has functions shown in Figure 3, 
that is, a flag decision means 44a that decides whether the data 
are updated from the update information flag being sent from 
other nodes and stores the received data in the corresponding 
block area of the above-mentioned scan memory 42 when the data 
are updated, a comparison means 44b that compares the compressed 
transmission information with the compressed reception 



information of the above-mentioned compressed reception 
information memory 43 when it is decided from the update 
information flag that the data are not updated, and a 
retransmission request means 44c that requests the transmission 
of data to the transmission side node when the information are 
mismatched as a result of comparison of the comparison means 
44b. 

Next, the operation of the above data transmission system 
is explained. 

(1) Operation of transmission side 

First, in case the corresponding block area of the scan 
memory 32 allocated to the transmission from its own station is 
updated, the update information flag is stored in the memory 33 
for a data update, and the compressed transmission information 
corresponding to the corresponding block of the scan memory 32 
is stored in the compressed transmission information memory 34. 
In other words, as shown in Figure 2, the compressed 
transmission information is generated as CRC codes from the scan 
memory 32 allocated for each node and stored in the compressed 
transmission information memory 34. On the other hand, in case 
the block area is not updated, the update information flag 
showing no update state is stored in the memory 33 for a data 
update . 

13 



Then, if a token is received at the transmission side of 
the node in the above state, the CPU 35 decides the existence of 
update of the block area of the scan memory 32 corresponding to 
each node, transmits the update information flag of the 
corresponding block stored in the memory 33 for a data update 
and the corresponding block data of the scan memory 32 to the 
transmission line 1 via the transmission circuit 31 if the 
update exists, and broadcast- transmits them to each node. On 
the other hand, if the update does not exist, the non-update 
information flag of the corresponding block stored in the memory 
33 for a date update and the compressed transmission information 
of the corresponding block of the compressed transmission 
information memory 34 are transmitted similarly to the above- 
mentioned case. 

Figure 4 shows a transmission example of the transmission 
information. In the figure, F is an update information flag or 
a non-update information flag, and B1-B6 are respective 
transmission block data. Since the blocks Bl, B2, B4, and B6 
are updated, the contents themselves of the corresponding block 
in the scan memory 32 are transmitted, and since the blocks B3 
and B5 are not updated, the compressed transmission information 
drawn out of the compressed transmission information memory 34 
is transmitted. 
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(2) Operation of reception side 

If the reception side 40 of a certain node receives the 
transmission data by the transmission circuit 41, the flag 
decision means 44a of the CPU 44 decides the update information 
flag give to the transmission data. At that time, in case the 
corresponding block is updated, the transmission data received 
are stored as they are in the corresponding block in the scan 
memory 42 in its own node. 

Also, when it is decided in the flag decision means 44a 
that the transmission data received from the update information 
flag given to the transmission data is not updated, the 
comparison means 44b compares the compressed transmission /5 
information received and the compressed reception information 
drawn out of the corresponding block area of the compressed 
reception information memory 43. At that time, if the 
comparison result is not matched, it is decided that certain 
transmission obstacles are generated (it is considered that the 
transmission obstacle is generated in the preciously received 
update block) . When the transmission obstacle is detected, the 
retransmission request means 44c requests the retransmission of 
the data to the transmission side node. 

On the other hand, the node that receives the 
retransmission request changes the update information flag 
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corresponding to said block in its own scan memory 32 to an 
update existence state and stores it in the memory 33 for an 
update display- For this reason, the node that receives the 
retransmission request retransmits said block when the token is 
received. 

Therefore, according to the constitution of the above 
application example, in case there is no update in the 
transmission data, the compressed transmission information in 
which the transmission data is compressed is transmitted, so 
that the same data is not uselessly transmitted, the 
transmission time can also be shortened, and the utilization 
efficiency of the transmission line can be improved. 
Furthermore, with the adoption of the above-mentioned 
transmission constitution, errors due to obstacles of the 
transmission line, etc., are timely detected, and with the 
adoption of the retransmission request means, a correct 
transmission data is early transmitted, so that a high- 
reliability scan transmission method can be provided. 

Also, the present invention is not limited to the above- 
mentioned application example. For example, the update 
information flag is not added at a unit of blocks but can be 
added at a unit of transmission of the nodes. 



16 



In addition, the present invention can be variously 
modified and applied in the range where its essence is not 
deviated. 

(Effects of the invention) 

As explained above, according to the present invention, 
various effects are exerted. 

First, in Claim 1, in case transmission data are not 
updated, the compressed transmission information is transmitted, 
so that the utilization efficiency of the transmission line can 
be improved. 

Also, in Claim 2, a transmission error is timely detected 
by comparing the compressed transmission information with the 
reception information, and the reliability is raised by 
requesting the retransmission. 

4. Brief description of the figures 

Figures 1-4 show an application example of the present 
invention. Figure 1 shows a constitutional example of each 
node. Figure 2 shows the relationship between a scan memory and 
a compressed information memory. Figure 3 is a functional block 
diagram showing a reception side CPU. Figure 4 shows an array 
of transmission data. Figures 5 and 6 explain a conventional 
scan transmission method. 



1 Transmission line 

30 Transmission side node 

31 Transmission circuit of transmission side node 

32 Scan memory of transmission side node 

33 Memory for updating data 

34 Compressed transmission information memory 

35 CPU 

40 Transmission side memory 

41 Transmission circuit of reception side node 

42 Scan memory of reception side node 

43 Compressed reception information memory 

44 CPU 
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32 Scan memory 

33 Memory for updating data 

34 Compressed transmission information memory 

41 Transmission circuit 

42 Scan memory 

43 Compressed reception information memory 
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Figure 3 : 
44a Flag decision means 
44b Comparison means 
44c Retransmission request means 
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Figure 4 : 
Bl Compressed information 
B2 Compressed information 
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B3 Block 3 of scan memory 

B4 Compressed information 

B5 Block 5 of scan memory 

B6 Compressed information 
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11 Node 1 

12 Node 2 
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Figure 6 : 
Node 11 data 
Node 12 data 
Node 13 data 
Node 14 data 
Node 15 data 
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